Crystal and magnetic structures of new complex manganese oxides Sr2GaMnO5+x (x = 0, 0.4 and 0.5) were studied by neutron powder diffraction. The crystal structure of the compound with x = 0 belongs to a brownmillerite type and consists of alternating SrO, MnO2, SrO and GaO1+x layers with Ima2 space symmetry. Mn magnetic moments are aligned antiferromagnetically in all directions below TN=180 K (G-type order). The oxidized compound with x = 0.5 has a perovskite-like crystal structure with a tetragonal unit cell of P4/mmm space symmetry. The GaO1+x layers are partially filled. Its magnetic structure (TN = 108 K) preserves AFM ordering within the MnO2 plane, however, the interlayer coupling becomes ferromagnetic (C-type order). The average crystal structure of x = 0.4 sample can be satisfactorily described in monoclinic P2/m space group but two-phase state could not be excluded. The latter is indicated by two-step magnetic phase transition: appearance G-type structure at 140 K and then C-type structure at 110 K. Despite the distances between neighbouring in-plane and out-of-plane Mn atoms are very different (3.8 Å and 8 Å, respectively) a magnetic structure of all compounds has a 3D character. For the direct determination of the microscopic local layer structure in the smectic liquid crystal, the synchrotron X-ray microbeam diffraction technique becomes a powerful tool [1] . The dynamic local layer response of the stripe texture, which appears in the anti-ferro and ferroelectric liquid crystal (AFLC and FLC), was measured in detail under the high electric field. The experiment was performed at the Photon Factory (BL4A) by the X-ray beam. The diffracted intensities were measured as functions of angles, which correspond to the layer orientation with respect to the normal to the rubbing direction and the surface normal, respectively. The time resolved measurements were carried out with the time resolution from a few ƒÝs to ms. The samples used were TK-C101(FLC) and TPMHPOBC (AFLC). The layer responses in the SmC* and SmCA phase were measured for FLC and AFLC, respectively. The electroclinic effect is also measured in the SmA phase of both materials. for FLC cells, the reversible local layer change from the horizontal chevron to the quasi-bookshelf structure was confirmed under the triangular waveform. It was shown that the anchoring effect at the alignment film played an important role for the layer transformation. The local layer relaxation time for the step waveform was dependent on the applied electric field and the sample (AFLC/FLC). The relation of the layer response among samples and phases was discussed. From certain liquid crystal (LC) compounds it is known that they pass through an intermediate hexatic-B (SmBHex) phase during transition from the crystalline smectic-B (SmB) phase to the liquid-like smectic-A (SmA) phase. This hexatic phase is characterized by long-range bond orientational order over macroscopic dimensions, but only short-range positional order propagating over not more than a few tens of nanometers. The hexagonal bond orientational order correlations extent over a three-dimensional stack of two-dimensional hexatic layers which exhibit only weak interlayer coupling. In this paper, direct proof of the hexatic order in a cyclohexyl derivative of a biphenylic type compound is provided by in situ low-dose selected area electron diffraction (SAED). Further information on the phase transitional behavior of the LC material with the bulk transition sequence SmB -SmBhex -SmA -N -I is gained from light microscopy observations, calorimetric measurements, small and wide angle x-ray scattering (SAXS, WAXS), and from x-ray density fluctuation measurements, in particular. The particle density fluctuation of condensed matter is caused by thermal motion of the atoms or molecules, and is influenced in a definite manner by the presence of structural defects and lattice disorder. Therefore, the relationship between the density fluctuation and the x-ray scattering intensity extrapolated toward zero angle may serve as quantitative measure of the state of order and of the strength of particular defect populations in solids. For the first time, we apply this method to characterizing the phase transitional behavior of an LC material.
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